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^-Z^: 1/ 



HS — L' R (I) 

rr-;i/^, - C O - N H - ^ fcti-N H - C O - RtiTK^ 
DNA. RNA. PNA. CNA ^) L < (iHN A7i>^ib^^4^°'; ^ ^ Ix^f^ Kt 

Hb2l 

HS — 0~L* (fl) 

Hb3] 

[|f*]^5l BUieL 4 75?;^^^, _co-NH-. -NH-CO-. 
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2/ 



tmm-^^ 0. 5-1. 5;MMT'^;i) it^]^ 1 tim(oyj^o 

^Jt>6M 0/6 0~6 0/^4 0-e^.2>. 1*^:^ 1 fEmo:^-^o 

o 

im^mi 0] m$^^ (I) t::i3tt^L l^^'^^^-e. L 2 ^i^^^-t; 
[it^]gl 1] luffi^ (I) i::i3lt^L 1/6^X4 -8 T^w^l^^fi-C. l2 

2] H(rfe<b^t> (I) ;6^^6 -^^vp^/T'h- 1 -^^-9-y-;i--eab 

[lt*:^l 7] Huffi^ b<7)yajS>6^^2 5-4 0° tr*)^. If 1 

[lf*:^i 8] 'fu-zftLr(DmmTb<. -etL-e'tLmrfS^ (II) -e^^n;?) 

^^^LTV^-r^) X < ;f:iI-r-^)^DNA. RNA4> L< P N A:^/^ 

HulB^b^tf (I) 6 - ^ b - 1 -^^•9- y - ^vt? ; 
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^-v: 3/ 



^^0. 5-1. 5 juUr-. ^ZfK. 

itmm 1 9 ] m^m i ~ i s (Dy^^-rM- 1 ]^ms«<^^m@^<b:^"^=^ffl 

^fi^^^icj: osidt^tL^^ -b^s-^i^'gpii^ Lxmmy'o-y'i^t^^u 

[if^:®2 1] Htfie^b-^t? (I) :^^6-y)l^iJ-fh-l-^^'^y~)l^X\ 

^m.^^x4 y^zL^-Y-r^TMh ; (b)Hrrfaxs(a)<7)HumtiitoTmMt/c 
^^.TO-r^xst ; (c)H«fexfi(b)tr*3tt^Ait^<7)^it7fe=^*taiL-rBBfs@ 

[ifm:S2 4] "tyi^y^^UiiLt Lxmm'f^~-r^y^-r^^^4:t'ty'irm 
^(Otz)sb(D^ mmii ^Xfmmt^^ d) S/iii^<7)ia^^tt?^Jg-eo. 5-1 

mim2 5] ft^]S2 Aum.oi^mKm-r^mu^^mm.^<ofzib(D^ m 
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[0 0 0 13 

[0 0 0 23 
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^-v: 5/ 



it')v^'yy4 ; (ih)-$m-^:^^ y ; (ic) v;^ ^ \^xmM)%M\^ 

[0 0 0 3] 

(Self-Assembled Monolayer, SAM) <Dfmi^i^^X ^ ^ ^ t 

. ^j:hx/iz^ mmmtLx^im^^^ ti^ir~-)i^m-^^±-^ ^^^^izx<^xm 
XM. mM^^fz7.^~-^-^i'^^m-f'^--fxm.^^^^^ 

19 (^jx.{i\ #^#^:ft:m2#Hs) > m^mmm:\z\t^m.^j::H'Axhho mi;, em 
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6/ 



[0 0 0 4) 

\mmxm \ i 

Tonya M. Herne et al.. Journal of American Chemical Society, 119 
, pp. 8916-8920 (1997) 
mmf^lcm 2] 

A. B. Steel et al.. Biophysical Journal, Vol. 79, pp. 975-981 (2 

000) 

[0 0 0 5] 

m^^mmx(Df^^m:^mmx$>^ t(Dram^^$>^o ttz^ ^m-f^~r(om^<<zx 
■oxm^(ommm,mMm-^^mi\:L^ir\^^:i t-^K mm^'m<Dm^^ x^—mm 

-y-t Lx<Dmmim^&^^MKmm^j:^'&xm.m^^^fztf)(Dm^mK':>m 

[0 0 0 61 

[<t4l 

HS — — L2 R (I) 

-C0-NH-S7t(±-NH-C0-^. RiiyicM^. T < 
ym. y:^u-t^)umtfzit:^)\^:^^^'y)i^&^^ir;fzfzL. L 1 is i L 2 
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'^-i^: 7/ 



[0 0 0 7] 

[-fbsl 

HS — U L- R (I) 

V^'^^) -C0-NH-tfc(4-NH-C0-=&. R (^tK^*. T< 

^m^^x^y^^^-Y-Th^t^t^. mtmmm'm.it-iim; [2] mtmrn 

75^ ^tL^-tL|^|fp$tLTv^T^ J: < ;^iI-e*;E.DNA. RNA, PNA. 

tf^^^D-r-cab^. Huffi [1] femo:^-^; [3] m%mm>K 3' ^^^^ 

Hbel 

HS — l3 — L* — (n) 

1-] T^^tt^^^^i-^mm-e*)^. mrie [i] isao:^-^; [4] friei^m 
Hb7l . 
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^-v: 8/ 



[1] lemo;^^; [5] m^L'^i^mm. -co-nh-. -nh-co-. 

x.^ ]y y V •=! - )v^tfz\t^^''i \y y ^' n-^uv ym-^-xrh^-e^h 

. HtrlE [4] %m.<^1im\ [6] BufBaj3£J|^t^i^tt'5>Mm^J:t/'fl:^tl (I) i 

fzU^(o^(7)^%\m.Witi^o . 5-1. 5 //M-e^b'^Huie [1] ffia<^:^vi ; [7 

t:^)^mrfiS [1] %Zm<Dli'{k\ [8] BiiKa^i^(^i3tt^1t^i3J:(:/<l:'&-tJ (I 
) Sfc(±-!-coiaO«Jt/6^^4 0/6 0 ~ 6 0/4 0 t?^)^. mfffi [1] |Eft<^:^ 
[9] Huie^ (I) Hi3tt^R;6^7K^*T'^>>S. mrfS [1] %?M<7^1im\ [ 
10] Huie^ (I) Hi3lt'2)L L 2:6^-jifi;i^ix>-^*i; 

-e^^. HulE [1] fE«c<7):^ri ; [i i] tlrlE^ (i) tiiJtt^ l i 4 _ g 
T^i/^i^v^-e. L 2,i,^^^^^-e^^. ItflE [1] idic<7);^^£ ; [12] lirfE^t 
^t/ (I) i3^e>-}^)Vij-fY-\-^^'^y-)V'Ch^m%Z [i] fBmo:^-^ ; 

^<Dum^ttM^mtfzit^mmmr^^^. itrie [i] ism^o^^vi; [14] 

IS@ffi*^t:::fett^^^^<7)®.*ffi75^^#M-Cab'i). huIE [1] lEm<7):^vi ; [i 5 

IE [ 1 ] fE«cco;^vi ; [16] mm&u±-i'm^'it^fi^mm<DiM.mm^ 1 5 ~ 

3 oi^m^iX^^. BulE [ 1 ] mm<7):fjm ; [17] huIE^ h(7)?ajg 

;{>?2 5~4o° -e^^. miE [1] iEm<^:^^fe ; [18] y'^~ytLX(Dmm. 
-ett-e^ttHtrfE^ (ii) xm^fi^m^mLx\^^xi> x <Ro—:^mx^^D 

K-e. HuiE^b^tJ (I) ;6^^6 -^>'i^:^y h- 1 -^^-ity-^u-e, m%^W^^\^ 
i3it'2)1^mi3J:tf 6 -^;u;^;-7'h- 1 -^^^fy -^K^-^ftfitJ^ji^'0 . 5~ 1 . 

Tv^-c^ iv^ mti [1] fEm^o:^-^ ; [19] friE [l] ~ [l 8] ov^-fti 
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#M 2003-086362 ^- v : 9/ 

y°u-nm-r^^^'iir^y^<Dm^'m; [2 0] mmi^xz^^mtm^^ (d 

Lxmmy°u-y'^mir^yU t'ty^ ; [2 1] mtiit^!^ (I) ^^^^e-^^i/ 
:^^^M$^-Cv^T^ ctv^ft;K-e^^. tuie [2 0] fSfc^O/^-f ^-b ; [2 2] 

:^vi-e^)o-c. (a) tffie [i] mm(7)mmm^it:f]'^^m\^^^^ti<zxiomM^ 

t ; (cmui:m(h)i<zisn^xmyt<DKm^^^iiiLxmM^mmm^(Dmv\mo 
m^it^wi^-r^jimt. ^-g-tp^m^i^^tm^^ft ; [23] dna. rnaj/; 

ii^iih(D-mm^m^.iii(Dfzi6(D^ mm [22] mm<^mm^i^r^.tiijj-ii ; [ 

2 4] -tyiyy^'Uiit LxmB.y'^-y'lr^-t-^^-^-^ ^'ty'^m^(Dfzit><D. 

m.m'^(Dmm ; [25] mu [24] fsic(7)j£ffltr#t-^^fri£ia^^iujg<7)7ti6 
^@^*5j:o^tui2jb^i^ (I) tfzu^<7)ik<Dmm. izm-r^o 

[0 0 0 83 

m^'ffmLxij-hm^^hK. m-^it. mmtLxmrn^f^^o ^itH^n^sv^rffl 
v>^tL^fifaMtJtc{i> mtmm^^t^^-^~'^^tfzii^<D^t:^K ^ 
nMmxM'Bo. 1-5 juM^tti. :^^^^^$m\^<Dm^x^^m^Kio\y^x. 

^^■fu- -fK i h HffiS^olsm ^ ^MmfM-X-^-J ^^h^hifX^^^o f 
Xi^WMtii%%VmM.\X^ . 1~2//M. J: l9 0iSt3f± 0. 5;t/M~l. 5 M. 
'^\zW-^\z\t^ . h ixll-mx fxU.X^ ft^)§figtl{±ltJ 1 ;«M-C^^o BP*). 
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[0 0 0 93 

Hii f ^^iiif^ nm^j- <h >^ ^ - -9- - ^ fz (± ^ (7)^^ i; oai^fe it ( ^ 
. mm^^y^^~^-'^=m I y 9 9~i^ji 0/9 o> it; 1 0/9 0-1^2 0 

/SO^ It 20/80-1^ 30/70. *t 30/70 40/60. Ilj 40/ 
60-#t 50/50, 50/50 60/40. lt60/40~#t70/3 
0. It 70/30 80/20. It 80/20 -It 90/10. It 90/10 

~it9 9/i (;^Ji±. ^)\^%mSiit) (D\^^irti(Dmmi>^^^^xi>^^^Rxfm.^<7) 

[0 0 103 

v^^$?®^v§IKi: LTJi. (0!Jx.(iPBS ( 5 0 mM KPO 

4. 5mM EDTA. IM NaCl.pH7. 0).^). TEM«^ (T 
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^-v: 11/ 



r i s-Hc 1 tEDTA<Dm^^mmm. pH8. 0) . m-^^M^'^i^^o Mm 

M«?ROp H^#HPI^^:*x^v^7)^ ii-^. pH5. 5-8. sn^Th^. 0 
iSt^tip H 7-8#i£T-^)^o Mia»?ftlc(iN a C 1 ^coiail (*til 

[0 0 113 

m^m ; mmij )^^^>m(7)mum. mK.immi^. -^ly-omiM... fLmii> m 

, tin>j>i£, V n^dr v;VT 5 >Jta. N,N' - v'^^vJi^J-f^l^^ vT 
[0 0 12] 

tf^i:> DNA. RNA. PNA (-^T/f^ K^^) . CNA (T^yv^n-^^ 
v^l/.ri^iJ' . HNA > p-RNA (tf^yv;WR 

N A ) . lrlfi^^^i^>6- h^j:^:^') =f^^ U:t^V. mUmm^^:^^ ^ ^ ^ 'J 
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tfz. mm mm} tit. ^<r>^j-^^i.zmmm^mm^(Df^m'>^mLtzmi: 

HS — L3— (H) 

ioif^C 1-15 r)V^vymtkt. mMWiiii^h 1 5<7)t;i/^p:^* (^'^i^ 
: -CH2-. - (CH2) 2-^ - (CH2) 3 " (CH2) 4"^ " 
(CH2) 5-^ - (CH2) 6-^ - (CH2) 7-> - (CH2) 8-^ - 
(CH2) 9-^ - (CH2) 10-> - (CH2) 11-^ - (CH2) 12 
- (CH2) 13-^ - (CH2) 14-^ - (CH2) 15-) ^^B^t 

4 _ 8 T;i^^v>^-e^«}. Mt^^tiSt^fi^- (CH2) 6 -'^■^^''^^ c 6 r 

WMK\tMlL^^^ ^^V^^Uy^^V :=i~)^^^tfm (mK-ii^V J^^U 
yV}^~)Vm. ^VJ^^Uy^'')::i~)]^Vym&. ^) > -CO-NH 




^ (II) 'Cm^ih^mzioifi>U^fMii. L 3;^sc 4 _ 8 T;i^^W>'*-e. 

R'OL'^ii^M^m^itzit^ (IV) x-m^n^hmx^^m^x, x*)tti-M^MiiL 

3^?- (CH2) 6-"^^ R-oh'^-^mm^ttzlt^ (IV) T^$tt'2>*tCj3V^ 
[0 0 131 
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J:«9$f^t;(il 0-3 5iaSS> Mt^^itt^fi 1 0-3 Oil^ftO^^^ 
^ ^-r ■?> 1=^ ^ -7° n - rt:-^ ^ o 
[0 0 14] 

o 

[0 0 15] 

1-^ii::6^^-el^>2>c $?M^^J^^tftL(f, -^i&^S-T-^b^ 
[ft 1 0 ] 

HS U R (I) 

-CO-NH-tfz{±-NH-CO-^. R 

)]y^uym-r:\ L2^j^|±^-e, R/^^^TK^S-e^b^ Kn^ vT;u;^ 
'ft'^tJ-e^) 0 ^ Mtw^fiiicti^HS- (CH) 6 -OH-e^^tL^ 6 -y ;i/;^-7° 

[0 0 16] 
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. m. T;1-5^>>A, Sife, mitTJl^^^^A^ SrTiOs. LaAlO 
3. NdGaOs. Zr02^) ^ >'';n>»« mx.iimit^^m) . ^°')-^ 

-mm&Wi in x. *° j^-f- ^ > t- v ^ ^ - h . 4^° :^ ^-k^^ - h ) . ^75^ ^ » 

^tC-C?5fe^-r-?>^fi^ piranhavtHl G>i@MI:7K^7fc/#^m= 3 0 / 7 0 (T)?^-^ 
H 1 0^;|S-t?^tL{f 0. 1 mm~3 Omm^Jfe^t)> $Jittw{±0. lmm~2 
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ommfiET^^o mmm2. m3(om^x-^Mm'^i-2 o o o nm. 

iiZii 1 ~ 1 0 0 0 nm. X^t^MlzH 1 0 0-5 0 0 nrnT^ab^o 
[0 0 17] 

^tt^u^Ti^ 0-4 0 t:#i4r-*)«9. S^iiti{i2 0-3 5t:#i5t:^)^o 

0 . ^tfiit^fi 1 nm- 1 2 B#r^-e^^o 

[0 0 18] 

HtriE r^S^@^^b:^-/iJ irm^^^^ti^ij. yU:t't>^(Dm^ 

^rfK^ mm mmm^^tij-m] ^m^^^^^t^^u. i^^^j-T-itm^^vi* 

[0 0 19] 

r-^-oX ii X\^^o ^^km-i^ii. DNA (cDNA^-^ti-) <7):t';n'^^^ 

^ ^ K ; RNA (mRNAll) O :t U 3*5? 1^ ^ -5^ h\ ^i^"'; 
^ ^ U'^t'f- K ; '?-:}xf>COl^^<0— (Single Nucleotide Polymorphism. 

sNPs) . m<o^.ini<zmmx^^o mm [mmmm'^^tfzii^<Dmmi^^^ 

^ o 

[0 0 2 0] 

tamW 2004-3001619 
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^x-t>*p,| (SPR) ^ffli/^>6#a;llfit;^m^T-^^:^7fc:8>^11fi5LT#§^ 
^M-7°^X^>itp| (SPR) ^m^^^^^%-r:hho -^mn^i)- 
^M^'^X-t ^^Rl ( S P R : Surface PI asmon Resonance) ilfi. Hffi^^ 

^x^y^m (SPR) ^m^^^m^. mm-f^x^y^m^i^^-ryj-i^tLx 

ti)^x^. ^mm. n^^j^^ t^y^\>~iiiiz>mm&mmtLx{t. h^t. 

^MtLT{iLED. LD. S^fe^fe^^^ :jtait?^ LTtiC C D. PD. im.W 

^ly^-^^m^^^^h-b^X^^o 

'B.it^l'f^WMM'^M^h^ FITC (Fluorescein isothiocyanate) . RITC (Rh 
odamine isothiocyanate) ^ TMRITC (Tetramethyl rhodamine isothiocyanate) 

. Cy3 (Carboxymethyl indocyanin) , PE (Phycoerythrin) ^fD^if^^ii^h^ 
o ^itcioV^T. FITChPEti. mB^M.'^m^MW^mX^X^'^'^ii^l^^ 
ii-h. il^^^ (f!lx.{fT;u^ 'i^-f ;i'-eii^i-^^) ^fflv>Tjg:?a-eiS#1-^o 

■hm^ Lv^o -?-<7)^> illifeffl<7)^^t?®^: LT. m.^Yy htfK (Quantum Dot 
) ^% (Warren C.W. Chan and Shunming Nie, Quantum Dot Bioconjugates for 
Ultrasensitive Nonisotopic Detection, Science 281,2016 (1998)) ^-fsSffli" 
hZ.h^X^h^ Y-yVh (i. ^~iS:100nm^IJg<7)^/jN##'^^^^ 



ttSliE#2 004 -3001-6 19 



#M 2003-086362 



^-v: 17/ 



m^J:mi:$>if^t^ 'Pflx.tfZnS. CdSe^. ^t^'^^mi^(Omi'¥-'t^is'^n-/}^$) 
[0 0 2 1] 

[0 0 2 2] 

-r. ^^m^:;^^-- '^-5}-?-t/j{±'?-<7)mi:^'^It?jtSt:'*tJ0. 1 -l^j 5 M-^tr 

0 . 1 2 M^tfS^t?. :R ^^tfiSt^ti-^tt^ST-^lJ 1 

[<b 1 1 ] 

HS — OH 

^t?* ft^$?igt;(i6 -^;i/;^-7°h- 1 -^^^ / -)VXhZ>o 

H5. 5-8. ^w^x^n. $?iit3{ipH 7#ia) -e^^o @ia*«^L-c« 
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^- V : 18/ 



immy°yx^y^m (spR) ^m^^xmmMm<^mmRv'^^'^^p.mir:h:L 

m<DiMx\ mm-f^-nm.mti:mm.xm'm.it-thz.ti)^x^:b\^. mm-f^ 
my^-rty^^-'^-'^^<Dm^-i^m^m^^tRiiom\izm^ir^fzifx. m^^ 

[0 0 2 33 
[0 0 2 43 

(1) Mm7°n-r: M^«--<7)^«tc>^i-^^Myn--7-t LT. ^ ( 
dA) 20- (CH2-O-CH2) nP04- (CH2) & - SYiX^^in^^h 
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(2) ^^-+^-57^^-: LT. 6 -;'<;i/:^-7''h- 1 -^^ 
-9-7-;!/ (MCH) ^mXA^Lm^^fzo 

(3) PB S^«?iK (5 OmM KPO4. 5 mM EDT 
A. IM NaCK pH7. 0) ^H^Lfflv^fco ^^■7°^-r<h;^'^>-■9-- 
[0 0 2 53 

mmm2 

<mm.-:^^-ytMC}i<D^m.m> 

(^n^~tLi//M. io^M0 2a^) t^. 1 juM-mmm±iixzfi 0 juum 

±. ^ti^tl^)V%iti/ZLXmmyMCH=2 5X7 5. 5 0/5 0. 7 5/2 
(2) I 

^Tji^^^tt^co >>^i^<7)refiectivity;{i^ m.m<DmK^hiifzmm.^.t 
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^-v: 20/ 



, i; >;^t;J; ^reflect ivityOgcii'\ mh. MI±(0i^^-7&^>^^ v^o 
[0 0 2 6] 

mmms 

(1) mmy°-ci-y\ 7.^-^-^^. mmm. mm&U(ommimumkin 

(2) ^m.m : mmm i TmwhLfzmm-y'^-rmwit^^^-^-^^'sm 

(^tt-rtLl 0 ;«M) ^;V%J:btC LT^mXMCH= 2 5/7 5. 5 0/ 

5 0. 8 0/2 0. 9 oy I o<D4m^xi^^L. i^^mm^muLfzo Mm^^ 

(3) /^>f i5^^-if-/3 >H^D : PBSMMtc^aMfiU^DNA (Mfi^j 

DNA^i^:dT2 0) ^DNAflftJg 1 //Mtr^^.t ^ ^MDNA 

V§?fl ^ ±|fi (2) -ej^^ L /citn^^|i^;fS(7)± tC^lt ? -t". /^ -r r 'J -^f - / 3 

(4) B^: 

iict 9 ^ < ^^(DWi'mAttmm $ tt. tfz^ ^^-r 7*'; ^j^'-r -tf- v 3 

[0 0 2 73 



1 Kmm<^M<OXi>^o 

(2) it^ir : ^ifefii 1 xmmLfzmmy^-rmMt^^-^-^'T'mm 



mm 4 
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i^fl^'fll fxM) ti. ■t;U%J:ttlLT'|^^/MCH=2 5/7 5> 5 0/5 

0. 7 5/2 5<7)3iii9-r?s^L. m.^mm.^mm\.fzo mm.m.^'MWiK. mm 

(3) y-f -If - V 3 : ^wy 3 tufimo:^-/* <!: i5];|tn lt. 

(4) ^:fr : 

[0 0 2 8] 

IIM^J5 

< ^m.m 43 i A r -tf - -> 3 > io 1 1 ^ v#m^*j^'fa!c#t4 > 

(2) ^m.m : 1 xmm:\^fzim.-f^~fmwLt^^'-^~5^i'mm. 

±. ^tt^'tL^;i/%Jttc Lxmmyuc h = 5 0 / 5 0 -er^-^ L. ^^^m^^M 

f&^^f v^. s p R'3mi<zx^xm^mumm<7)mifxm^it^M.fzo 

(3) M^: 

r -fe'- V 3 y(r^mm^ s p RiJj^<7)^M7t<7)^^bS-eM t^c$s 

n - J: (7 6 - p< ;^ * :7° h - 1 -^^-9- y - )\^ (DU^Wm.(ry'm.Wi^'^\^ 

. ttiaE#2 004-3001619 
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^-v: 22/ 



[0 0 2 9] 

(1) mm. (DNA) -7°n-^, 6 -p<;u:^-7°h- 1 mmwL 

(2) mff^^Mi^ : ^^^■7°n - rmm±. mmi^m^ i m =^ ^ j: 9 

^-9-y-;WjiJg:*^'?-tL-rtLl 0 /^M. 1 //Mtl^^ J: 9 t;3ffi^. 

L/Co -eti.-e;fx<7)v#?<lH|lIffi^;|S^ft?t L. QCM (Quartz crystal microbala 
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